We examined the effects of dosage schedule on antitumor activity in vitro and in vivo to determine the optimal administration schedule for a new nucleoside antimetabolite 1-(3-C-ethynyl-β β β β-D-ribopentofuranosyl)cytosine (ECyd, TAS-106). The cytotoxicity of TAS-106 in vitro against human tumors was evaluated at three drug exposure periods. TAS-106 exhibited fairly potent cytotoxicity even with 4 h exposure, and nearly equivalent and sufficiently potent cytotoxicity with 24 and 72 h exposures. These results suggest that long-term exposure to TAS-106 will not be required to achieve maximal cytotoxicity. The antitumor activity of TAS-106 in vivo was compared in nude rat models bearing human tumors on three administration schedules, once weekly, 3 times weekly, and 5 times weekly for 2 or 4 consecutive weeks. TAS-106 showed strong antitumor activity without serious toxicity on all three schedules, but the antitumor activity showed no obvious scheduledependency in these models. When tumor-bearing nude rats were given a single i.v. dose of [ 3 H]TAS-106, tumor tissue radioactivity tended to remain high for longer periods of time as compared to the radioactivity in various normal tissues. Furthermore, when the metabolism of TAS-106 in the tumor was examined, it was found that TAS-106 nucleotides (including the active metabolite, the triphosphate of TAS-106) were retained at high concentrations for prolonged periods. These pharmacodynamic features of TAS-106 may explain the strong antitumor activity without serious toxicity, observed on intermittent administration schedules, in nude rat models with human tumors. We therefore consider TAS-106 to be a promising compound which merits further investigation in patients with solid tumors.
Nucleoside antimetabolites are among the most important agents for cancer chemotherapy. We and others have recently demonstrated that 2′-deoxycytidine analogues, such as 1-(2-deoxy-2-methylene-β-D-erythro-pentofuranosyl)cytosine (DMDC), 1, 2) 2′-deoxy-2′,2′-difluorocytidine (Gemcitabine), 3, 4) 1-(2-C-cyano-2-deoxy-β-D-arabino-pentofuranosyl)cytosine (CNDAC), [5] [6] [7] and (E)-2′-deoxy-2′-(fluoromethylene)cytidine (MDL 101 731), 8, 9) have potent antitumor activities against a wide variety of solid tumors both in vitro and in vivo. The antitumor activity of these 2′-deoxycytidine analogues is believed to be due mainly to their inhibiting DNA synthesis in tumor cells. However, many solid tumor cells grow slowly, and a drug has little chance of encountering the S phase, in which DNA synthesis occurs. Thus, a chemotherapeutic agent which affects mechanisms other than DNA synthesis would be of benefit.
1-(3-C-Ethynyl-β-D-ribo-pentofuranosyl)cytosine (TAS-106) is a new analogue of cytidine ( Fig. 1 ) which has shown good preclinical antitumor activity against solid tumors of human origin. 10, 11) The main mechanism of action of TAS-106 is inhibition of RNA synthesis. Pulses with radioactive precursors of macromolecules indicated that incubation of cells with TAS-106 preferentially inhibits RNA synthesis relative to the synthesis of DNA and protein. [11] [12] [13] Studies with an in vitro model system of RNA polymerase II indicated that the triphosphate of TAS-106, ECTP, inhibited the enzyme in a concentrationdependent manner. 14) Moreover, the action of TAS-106 on RNA polymerase-specific transcription was demonstrated to be without specificity for RNA polymerase I, II or III in whole K562 human leukemia cells. 12) Thus, TAS-106 inhibits RNA synthesis by blocking RNA polymerases. Co-incubation with cytidine (or uridine) and TAS-106 blocked the cytotoxic activity of the analogue. 11) This suggests competition for transport into the cell and/or for phosphorylation. Cells that are deficient in uridine/ cytidine kinase (UCK, EC 2.7.1.48) are actually resistant to TAS-106. 14) When cells were treated with TAS-106 for more than 4 h, ECTP accumulated as the major intracellular metabolite and was very slowly eliminated from the cells. 12, 13) Therefore, initial phosphorylation by UCK is apparently necessary for the cytotoxicity of TAS-106, and accumulation and retention of the active metabolite ECTP probably contribute to the potent cytotoxicity of TAS-106. These unique profiles make TAS-106 a promising therapeutic agent for human solid tumors.
In the present study, to determine the optimal administration schedule for TAS-106, we examined the effects of dosage schedule on antitumor activity in various human solid tumors in vitro and in vivo. In addition, to assess the correlation between the antitumor activity and the pharmacokinetics of TAS-106, we investigated the distribution of radioactivity in tissues and drug metabolism in the tumor following the administration of a single i.v. dose of [ 3 H]TAS-106 to nude rats with human tumor xenografts.
MATERIALS AND METHODS
Chemicals TAS-106 was synthesized by Taiho Pharmaceutical Co., Ltd. (Tokyo). [Cytosine-5(n)-3 H]TAS-106 (5.4 Ci/mmol, 37 MBq/ml) was synthesized by Amersham International (Buckinghamshire, UK). TAS-106 was dissolved in distilled water for in vitro studies or in saline for in vivo studies. [ 3 H]TAS-106 solution was prepared by adding the radioactive TAS-106 to non-radioactive TAS-106 dissolved in saline. Cytotoxic studies in vitro A549 human lung, MIAPaCa-2 human pancreas and MCF-7 human breast tumor cells were purchased from Dainippon Pharmaceutical Co., Ltd. (Osaka). NUGC-3 human stomach and HT-29 human colon tumor cells were supplied by Dr. Makoto Inaba of the Cancer Chemotherapy Center, Japanese Foundation for Cancer Research (Tokyo). A549 cells were maintained in Dulbecco's modified Eagle's medium supplemented with 10% heat-inactivated fetal calf serum (FCS; Intergen, Purchase, NY) at 37°C and 5% CO 2 . MCF-7 cells were cultured in Eagle's minimum essential medium with nonessential amino acids, supplemented with 1 mM sodium pyruvate and 10% FCS. NUGC-3 and HT-29 cells were cultured in RPMI1640 medium supplemented with 10% FCS. MIAPaCa-2 cells were maintained in Dulbecco's modified Eagle's medium supplemented with 10% FCS and 2.5% horse serum (ICN Biomedicals, Inc., Aurora, OH). Cells in the exponential growth phase were seeded onto 6-well plates (5×10 4 cells/1.8 ml/well) on day 0. Twenty-four hours after seeding, on day 1, TAS-106 (6 concentrations ranged from 0 to 100 µM) was added to cultured cells (3 wells at each concentration) at a volume of 0.2 ml/well. On the other hand, to determine the number of cells at the start of drug treatment, cells in each well of one plate (6 wells) were harvested and the cells were counted with an F-300 microcell counter (Sysmex, Kobe). After 4 and 24 h, on the 4 and 24 h TAS-106 exposure schedules, the drug-containing medium was removed, and the cells were washed twice with Dulbecco's phosphatebuffered saline and subsequently cultured in drug-free medium until day 4. On the 72 h exposure schedule, after adding the drug, cells were cultured continuously until day 4. On day 4, cell numbers were determined and converted to values related to the cell numbers on day 1. Relative cell growth was expressed by the formula (mean cell number on day 4)/(mean cell number on day 1)−1. The concentration of TAS-106 which inhibited cell growth by 50% (IC 50 ) was calculated from this relative cell growth. Two or three individual experiments were conducted on each cell line to confirm reproducibility. Evaluation of antitumor activity in vivo OCUM-2MD3 human stomach tumor was supplied by Dr. Yong-Suk Chun, Osaka City University Medical School (Osaka), and LX-1 human lung tumor was provided by Dr. Makoto Inaba of the Cancer Chemotherapy Center, Japanese Foundation for Cancer Research (Tokyo). SC-2 human stomach, PAN-4 human pancreas, and LC-11 and Lu-61 human lung tumors were obtained from the Central Institute for Experimental Animals (Kawasaki). A human tumor grown s.c. in nude mice was cut into approximately 2 mm cubes and transplanted s.c. into male F344/N Jcl-rnu nude rats (CLEA Japan, Inc., Tokyo). When tumor volume reached 200-500 mm 3 , the animals were assigned randomly to control or drug treatment groups of 8 animals each (day 0), and received drugs via the caudal vein at a volume of 1 ml/100 g body weight starting the next day (day 1). Mean tumor volume was 245.8 mm 3 (SD±32.4 mm 3 ) and mean body weight of nude rats was 283.3 g (SD±22.0 g) on day 0 in this study (all of 6 experiments). To assess antitumor effects, tumor volumes were measured twice weekly and changes were monitored. Tumor volume was calculated using the formula L×W 2 /2, where L is the length (longest diameter) and W is the width (shortest diameter) of the tumor, and the tumor volumes were converted to values related to the initial tumor volume. This relative tumor volume was expressed by the formula V n /V 0 , where V n is the volume on any given day and V 0 is the volume on day 0. In addition, the tumor growth inhibition rate (IR, %) was calculated from the ratio of the mean relative tumor volume of treated tumors to that of control tumors (T/C) according to the formula (1−T/C)×100% at 2 or 4 weeks after the initial injection (day 15 or 29). Measurement of tissue distribution and metabolism in tumors Nude rats s.c. transplanted with LX-1 human lung tumors were given a single i.v. dose of [
3 H]TAS-106 (6 mg/kg, 3.7 MBq/kg). For analysis of the distribution of radioactivity and intratumoral drug metabolism, serum and various tissues (tumor, skin, lung, liver, kidney, spleen, small intestine, large intestine, testis, brain, and bone marrow cells) were sampled from 3 rats at each of the following 6 time points: 0.5, 1, 2, 4, 8 and 24 h after i.v. administration. At each point in time, bone marrow cells were collected from the 3 rats and combined into a cell pellet. All samples of serum, bone marrow cell pellets, and tissues were immediately frozen on dry ice and stored at −30°C until used. Radioactivity due to [ 3 H]TAS-106 was measured in each tissue by combustion and oxidation of each tissue sample and then collecting the tritium in the form of tritiated water. Each tissue sample was cut into 0.5 g pieces. Each piece was carefully weighed and placed in a Combust Cone to dry spontaneously. The Combust Cone containing the dry tissue sample was then placed in a Model 307 automated sample oxidizer (Packard Japan, Inc., Tokyo) for combustion and oxidation. Tritiated water released as a product of combustion and oxidation was collected, combined with 12 ml of Monophase-S scintillator (Packard), and the radioactivity was measured with an LSC-5100 liquid scintillation counter (Aloka, Tokyo). To measure the radioactivity of serum samples, 0.5 ml of serum was placed in a Combust Cone into which a Combust Pad had been placed. To measure the radioactivity of bone marrow cells, the cell pellet was weighed and combined with saline, and then treated ultrasonically. Finally, 0.5 ml of the homogenate (total 2 ml) was placed in a Combust Cone with a Combust Pad.
Drug metabolism in the tumor was assessed by the following procedure. Each tumor sample was cut into 0.5 g pieces. Then, each piece was carefully weighed, combined with 2 ml of ice-cold 4% perchloric acid (PCA), and homogenized with a "Polytron" homogenizer. The homogenate was centrifuged, and the supernatant (the acid-soluble fraction) and the pellet (the acid-insoluble fraction) were separated. The acid-soluble fraction was neutralized with KOH, and then centrifuged to remove the precipitate. The entire supernatant was evaporated to dryness, and the residue was dissolved in 100 µl of distilled water. A 20 µl sample of this concentrated acid-soluble fraction was spotted onto a silica gel 60 F 254 thin-layer chromatography plate (2.5×10 cm, Merck KGaA, Darmstadt, Germany) and developed with a mixed solution of chloroform/ methanol/acetic acid (14/6/1, v/v/v), and TAS-106 nucleotides left behind at the origin and the developed TAS-106 were separated. Each fraction was scraped off and placed in a vial, 0.5 ml of 1 N HCl and 10 ml of ACS-II scintillator (Amersham) were added, and the radioactivity was measured. On the other hand, the acid-insoluble fraction, which contained RNA and DNA, was washed twice with 4% PCA. The pellet was suspended in 1 ml of distilled water, combined with 4 ml of ethanol, and then centrifuged. The pellet obtained was suspended in 4 ml of a mixed solution of ethanol/diethyl ether (1/1, v/v), heated at 37°C for 10 min, and centrifuged. A 2 ml volume of 0.3 N KOH was added to this pellet, and the RNA was alkalihydrolyzed at 37°C for 16-20 h. After cooling, the specimen was neutralized with PCA, and the final PCA concentration was subsequently raised to 4%. The precipitate was removed by centrifugation, and the supernatant obtained was used as the RNA fraction. The pellet, on the other hand, was washed with 4% PCA, resuspended in 2 ml of 4% PCA, heated in a boiling water bath for 15 min, and the DNA was acid and thermally decomposed. After cooling, the specimen was centrifuged, and the supernatant obtained was used as the DNA fraction. The entire sample of each RNA and DNA fraction was placed in a separate vial, 18 ml of ACS-II was added, and the radioactivity in all vials was measured.
RESULTS

Effect of drug exposure time on cytotoxicity
The cytotoxicity of TAS-106 in vitro against five human solid tumors of lung (A549), stomach (NUGC-3), colon (HT-29), pancreas (MIAPaCa-2), and breast (MCF-7) origin, at three different drug exposure periods of 4, 24 and 72 h, was evaluated. The results are summarized in Table I . The IC 50 values of TAS-106 in the five human tumors with 4, 24 and 72 h exposure ranged from 0.114 to 1.032 µM, 0.015 to 0.067 µM, and 0.008 to 0.058 µM, respectively. 4 mg/kg. On the 5 times weekly schedule, doses of 0.3 and 0.6 mg/kg led to a mean weight loss of 2.7% (SD±1.8%) and 9.7% (SD±4.5%), respectively, and death due to toxicity occurred in 6 of the 8 animals at 1.2 mg/ kg. Therefore, 6 mg/kg once weekly, 1 mg/kg 3 times weekly, and 0.3 mg/kg 5 times weekly were considered to be equitoxic and minimum toxic doses of TAS-106 in nontumor-bearing nude rats. These equitoxic doses were adjusted in tumor-bearing rats, as required. Next, the equitoxic doses of TAS-106 on three different schedules were simultaneously injected i.v. into nude rats with human tumors for 2 consecutive weeks to determine the appropriate administration schedule (Table II and Fig.  2 ). Three human tumors were used: OCUM-2MD3 stomach, LX-1 lung and Lu-61 lung. While the dose of TAS-106 on the 5 times weekly schedule was adjusted in each tumor model, administration of TAS-106 at doses of 6 mg/ kg once weekly, 1 mg/kg 3 times weekly, and 0.3-0.6 mg/kg 5 times weekly led to nearly the same weight loss in nude rats regardless of the tumor type. In both OCUM-2MD3 and LX-1 xenografts, tumor regression was noted and a very potent antitumor effect with an IR on day 15 of approximately 90% or even higher was observed at the minimum toxic doses of TAS-106 on all three administration schedules. In particular, administration of TAS-106 at 6 mg/kg once weekly exhibited a marked tumor shrinking effect with an IR of 98% against the LX-1 tumor. The Lu-61 tumor was not as sensitive as the OCUM-2MD3 and LX-1 tumors, and no remarkable tumor regression occurred. While TAS-106 treatment on an either 3 or 5 times weekly schedule had a potent antitumor effect with an IR of approximately 85%, the IR of TAS-106 once weekly was less than 60% and its antitumor effect was rather weak. Next, the antitumor effects of TAS-106 at 6 mg/kg once weekly (administered on days 1, 8, 15 and 22) and 1 mg/kg 3 times weekly (on days 1, 3, 5, 8, 10, 12, 15, 17, 19, 22, 24 and 26) for 4 consecutive weeks were compared in nude rat models with SC-2 human stomach, PAN-4 human pancreas, and LC-11 human lung tumors (Table II and Fig. 3 ). Four consecutive weeks of administration at these TAS-106 doses on both schedules led to nearly the same, mild weight loss of no more than 10% even on day 29 in nude rats regardless of tumor type. In SC-2 and PAN-4 xenografts, tumor regression was noted and a very potent antitumor effect with an IR exceeding 90% was observed on day 29 for both administration schedules. With the LC-11 xenograft, an extremely potent antitumor effect with an IR exceeding 99% was observed on both day 15 and day 29 on the TAS-106 6 mg/kg once weekly schedule. Five of the 8 animals were found to be tumor-free, meaning that the tumor could not be palpated, on day 15, and 6 of the 8 animals were tumor-free on day 29. Although tumor regression was not remarkable, a very potent antitumor effect with an IR exceeding 90% was also observed on both day 15 and day 29 on the TAS-106 1 mg/kg 3 times weekly schedule. Radioactivity distribution among tissues The radioactivity due to [ 3 H]TAS-106, that is, TAS-106 or its metabolites, was measured in dpm units and then converted into molar concentrations per 1 ml serum or 1 g tissue (Table  III) . Serum radioactivity was 20.59 nmol/ml 0.5 h after the dose but decreased rapidly thereafter, falling to 0.91 Nude rats s.c. transplanted with LX-1 human lung tumors were given a single i.v. does of [ 3 H]TAS-106 (6 mg/kg, 3.7 MBq/kg), and serum, tumor, and other tissues were sampled from three rats at each of the indicated time points. Radioactivity due to [ 3 H]TAS-106 in each tissue was measured by combustion and oxidation, and then collecting the tritium in the form of tritiated water; see "Materials and Methods." a) Radioactivity due to [ 3 H]TAS-106 was measured in dpm units and then converted into molar concentrations per 1 ml serum or 1 g tissue; values, mean of three rats±SD. b) Bone marrow cells, at each point in time, were collected from the three rats and combined into a cell pellet. c) AUC, area under the concentration×time curve; calculated from the radioactivity levels between 0.5 and 24 h. nmol/ml at 8 h and 0.22 nmol/ml at 24 h. The AUC for the radioactivity levels between 0.5 and 24 h after the dose was 39.23 nmol⋅h/ml. Tumor tissue radioactivity ranged between approximately 24 and 29 nmol/g during the period from 0.5 to 8 h after the dose and remained at 16.01 nmol/g even at 24 h. The AUC for tumor tissue radioactivity from 0.5 to 24 h after the dose was 534.85 nmol⋅h/g, and more than 13 times higher than the serum radioactivity. The AUCs for radioactivity in the other normal tissues were in the following order: kidney>liver> small intestine > spleen > lung > large intestine > bone marrow cells > skin > testis> brain. Thus, radioactivity was much lower in the brain than in other normal tissues. The radioactivity level measured 0.5 h after the dose was higher in the kidney than in any other tissue examined. Thereafter, however, renal tissue radioactivity decreased rapidly, as did serum radioactivity. The AUC for renal tissue radioactivity from 0.5 to 24 h after the dose was 144.37 nmol⋅h/g, and was approximately one-quarter that of tumor tissue. These results suggest that TAS-106 intravenously administered to nude rats is rapidly eliminated by the kidneys via urine. Moreover, when measured 0.5 h after the TAS-106 dose, the radioactivity in normal tissues, other than kidney and brain, was comparable to or lower than tumor tissue radioactivity. Unlike tumor tissue radioactivity, which remained high for long periods of time, radioactivity in these normal tissues decreased at a similar rate after 0.5 h. Radioactivity at 24 h was below 1 nmol/g in all normal tissues, including the kidney and brain. Tumor tissue metabolism The in vivo metabolism of TAS-106 in tumor tissue is illustrated in Fig. 4 . The tumor tissue TAS-106 level was 5.11 nmol/g 0.5 h after administration and decreased rapidly thereafter, falling to 0.45 nmol/g (less than 1/10 the level at 0.5 h) at 8 h. The level of TAS-106 nucleotides in tumor tissue tended to remain high for long periods of time, being between approximately 9 and 18 nmol/g from 0.5 to 24 h after the TAS-106 dose, with a T max at 4 h. The radioactivity in RNA tended to be retained for long periods of time, showing a pattern of change similar to that of the tumor level of TAS-106 nucleotides, although the level of radioactivity in RNA was not high. Virtually no radioactivity was incorporated into DNA.
DISCUSSION
TAS-106 is a new and unique ribo-nucleoside analogue, which inhibits RNA synthesis by blocking RNA polymerases. TAS-106 reportedly shows potent cytotoxicity against a wide variety of human solid tumor cells on a continuous exposure schedule in vitro and strong antitumor activity against various human solid tumor xenografts on a daily administration schedule in vivo. 10, 11) In the present study, to determine the optimal administration schedule for TAS-106, we examined the effects of dosage schedule on antitumor activity in various human solid tumors in vitro and in vivo.
With short-term exposure of tumor cells to TAS-106 in vitro, the active metabolite ECTP accumulated rapidly and remained in the cells for long periods of time after the parent TAS-106 had been washed out of the culture medium. 12, 13) In FM3A mouse mammary tumor cells, brief exposure to TAS-106 caused shrinkage of nucleoli and subsequent cell death. 13) In the present in vitro experiment using human tumor cells (Table I) , although the cytotoxic effect of TAS-106 tended to become stronger as the exposure time became longer, fairly potent cytotoxicity was evident even with 4 h exposure. When the AUC values are calculated, TAS-106 induced cytotoxicity seems to be correlated with AUC. Therefore, we consider that TAS-106 belongs to cell cycle phase-non-specific (AUC-dependent) agents in Inaba's classification. 15, 16) These results suggest that long-term exposure to TAS-106 will not be required to achieve maximal cytotoxicity.
To determine the optimal in vivo administration schedule for TAS-106, we compared antitumor activities on the three different schedules, once weekly, 3 times weekly, and 5 times weekly for 2 or 4 consecutive weeks in nude rat models with human stomach (OCUM-2MD3, SC-2), lung (LX-1, Lu-61, LC-11), and pancreatic (PAN-4) tumors (Table II and Figs. 2, 3) . The equitoxic and minimum toxic doses of TAS-106 on these administration schedules were different: 6 mg/kg per week on the once weekly schedule, 3 mg/kg per week on the 3 times weekly schedule, and 1.5-3 mg/kg per week on the 5 times weekly schedule. These doses of TAS-106, however, showed tumor shrinking effects against 5 of the 6 human tumor xenografts with mild weight loss on all of the 2 or 3 schedules tested. Although the antitumor effect of TAS-106 on the once weekly schedule against Lu-61 human lung tumor was rather weak, remarkable tumor regression was observed on the same schedule against the other tumors including LX-1 and LC-11 lung tumors. In general, the antitumor activity of TAS-106 showed no obvious schedule-dependency in these nude rat models, but TAS-106 exhibited excellent antitumor activity even on the intermittent administration schedules.
In this study, we investigated TAS-106 tissue distributions and metabolism in tumor tissue, using nude rats with LX-1 human lung tumors, to assess relationships between the antitumor activities and pharmacokinetics of TAS-106. The distribution of radioactivity due to [ 3 H]TAS-106 was examined (Table III) . Serum radioactivity decreased rapidly with time, whereas tumor tissue radioactivity tended to be retained for a longer period of time. The radioactivity in tumor tissue also tended to remain high for longer periods than in normal tissues, such as the digestive tract (small and large intestine), hemopoietic system (spleen and bone marrow), liver, kidney, lung, skin, testis and brain. These results suggest that the distribution of TAS-106 in vivo favors tumor tissue. In addition, when the metabolism of TAS-106 in the tumor was examined, it was found that tumor levels of TAS-106 nucleotides tended to remain high for long periods of time while the tumor TAS-106 level decreased rapidly with time (Fig. 4) . The nucleoside di-and triphosphates in living tissue are known to be rapidly dephosphorylated to monophosphates during the tissue removal procedure. Therefore, we measured TAS-106 nucleotides collectively in the present study. When tumor cells were exposed to TAS-106 in vitro, however, the major metabolite was its triphosphate ECTP, the intracellular concentration of which remained high for long periods of time. 12, 13) We therefore confirmed that ECTP is retained at high concentrations in tumor tissue, as a major metabolite of TAS-106 in vivo, as well. The excellent antitumor activity of TAS-106 in vivo observed on the intermittent schedules without serious toxicity apparently reflects the pharmacodynamic features of TAS-106, i.e., a tumor-selective distribution of TAS-106 which may be caused by a higher level of phosphorylation and long-term retention of TAS-106 nucleotides in tumor tissue than other normal tissues. Although the level of TAS-106 incorporated into RNA was low, it tended to be retained for a long time, showing a pattern of change similar to that of TAS-106 nucleotides in tumor tissue (Fig. 4) . A small amount of ECTP is also reportedly incorporated into RNA as an alternative substrate of RNA polymerase in cells treated with TAS-106. 13, 14) The significance of ECTP incorporation into nucleic acids, with regard to the cytotoxicity of TAS-106, requires further investigation.
The formation of ECTP seems to be crucial for TAS-106 to exert cytotoxic activity. UCK is responsible for the initial phosphorylation of TAS-106.
14) TAS-106 is largely resistant to inactivation via deamination by cytidine deaminase (data not shown). UCK is therefore thought to be a key enzyme in the cellular metabolism of TAS-106 required for this drug to exhibit cytotoxicity. We previously reported UCK activity in human tumor xenografts to be higher than that in various normal tissues of nude rats. 13) The in vivo antitumor activity and pharmacokinetics of TAS-106 demonstrated in the present study apparently reflect this characteristic of the enzyme. It is also well known that UCK activity in human cancer tissues is relatively high as compared to that in normal tissues. [17] [18] [19] [20] [21] [22] Tumor-selective cytotoxicity of TAS-106 could therefore be expected clinically.
In conclusion, the antitumor activity of TAS-106 showed no obvious schedule-dependency, but this compound did have potent antitumor activity without severe side effects even on intermittent administration schedules in human solid tumor models. This excellent preclinical antitumor efficacy appears to reflect the pharmacodynamic features of TAS-106. We therefore consider TAS-106 to be an interesting compound which merits further investigation in patients with solid tumors. December 19, 2000) 
